I[NTRODUCTION]{.smallcaps} {#sec1-1}
==========================

In Nigeria, metastatic breast carcinoma is more common than locally advanced disease \[[@ref1]\] and is associated with low survival in most patients across the world.\[[@ref2][@ref3]\] Blood-borne metastasis occurs even though the primary is small or impalpable, and most breast cancers have distant metastasis at the time of the first detection. Favored sites of dissemination are the lymph nodes, lungs, bones, liver, adrenals, brain, and meninges. The incidence of brain metastases in advanced breast cancer is relatively small (6%) compared to the bone.\[[@ref4]\] However, some authors speculate that the incidence of brain metastases is rising as a result of improvements in the management of systemic disease and better diagnostic techniques.\[[@ref5]\] More than 80% of patients with brain metastasis have multiple metastases with 50% having more than three deposits.\[[@ref6][@ref7]\]

The symptoms of brain metastases varied depending on the location of the lesion. Brain metastases are more common in the frontal and parietal lobes than the temporal and occipital lobes. The symptoms are generally progressive over days and weeks due to increasing tumor size and raised intracranial pressure. The most common symptoms are mental/cognitive changes and headaches.\[[@ref8]\] Patients may also experience general weakness, seizures, nausea or vomiting, and vision disruptions such as double vision or partial blindness.

The treatment of brain metastases is multidisciplinary involving radiotherapy, corticosteroids, surgery, and systemic therapy such as chemotherapy and hormones. Corticosteroids are often used at the first sign of brain metastases. They are used to reduce intracranial pressure caused by edema. Anticonvulsants are used to minimize the frequency of seizures in patients who already had a previous seizure. However, prophylactic treatment of patients who have not had previous episodes of seizures can reduce the effectiveness of other adjuvant treatments and could result in other life-threatening conditions such as Stevens--Johnson syndrome.\[[@ref9]\] Surgery still remains the mainstay of treatment in a patient with single brain metastasis. However, in multiple metastases, the role of surgery is for biopsy before commencement of radiotherapy. Chemotherapy normally has a limited role in the management of brain metastases. This is thought to be due to the inability of chemotherapeutic agents to cross the blood--brain barrier because of their size and hydrophilicity. This may explain the increasing occurrence of brain metastases in many cancer patients.\[[@ref5]\] Whole-brain radiotherapy (WBRT) has been the standard treatment for patients with brain metastases for many years. Multiple studies have confirmed the efficacy of WBRT with respect to relief of neurologic complications, and 50%--75% of patients experience improvement in neurologic symptoms and quality of life after WBRT treatment.\[[@ref10][@ref11]\] Late side effects are rare, but studies have reported the following acute side effects which include nausea, vomiting, skin and ear toxicity, fatigue, and headaches.\[[@ref12][@ref13][@ref14]\]

M[ATERIALS AND]{.smallcaps} M[ETHODS]{.smallcaps} {#sec1-2}
=================================================

Patients {#sec2-1}
--------

We retrospectively collected data on breast cancer patients with brain metastases who were treated with WBRT between 2005 and 2009. The extracted information including biodata, presenting symptoms, imaging modality for confirmation of brain metastases, histology of primary sites, radiation doses and fractionations used for the treatment, and assessment of patients\' performance status pre- and post-WBRT were conducted using the simple WHO performance status score to assess the improvement in quality of life. The score started from 0 to 5, where 0 means asymptomatic (fully active, able to carry on all predisease activities without restriction) and 5 stands for death. Side effects of radiotherapy during and 4 weeks after treatment were recorded.

Treatment {#sec2-2}
---------

Cobalt-60 equipment with an average energy of 1.25 megavoltage was used for the treatment. Plain X-ray of the skull was used as a guide for the planning (two-dimensional planning). Two opposing lateral cranial fields were used to cover the entire brain as the target organ. Radiation doses ranging between 20 and 30 Gy in 5--10 fractions were used. Patients were covered with steroid (dexamethasone) an hour before, during the entire period of radiotherapy and some weeks after radiotherapy.

Statistical methods {#sec2-3}
-------------------

A statistical analysis was performed using the Statistical Package for the Social Sciences version 20.0 (SPSS version 20) (SPSS Inc., Chicago, IL, USA), using an alpha value of 0.05; a Pearson correlation was conducted between radiation doses and responses in terms of symptom relief, we also cross-tabulate between responses and performance status after radiotherapy and finally age and performance status after WBRT. Results obtained were presented in tables, bar charts, and pie charts.

R[ESULTS]{.smallcaps} {#sec1-3}
=====================

Fifty-two female patients were reviewed between 2005 and 2009. Their mean age was 44.7 years, with standard deviation (SD) ±12.5 and age range of 21--71 years \[[Table 1](#T1){ref-type="table"}\]. [Table 2](#T2){ref-type="table"} shows that headache/nausea/visual impairment (30.8%) was the common presenting symptom, followed by headache/cognitive changes (26.9%), headache/vomiting/seizure (26.9%), and headache/motor deficit (15.4%). Computed tomography scan (78.8%) and magnetic resonance imaging (21.2%) were the only two imaging modalities used for the confirmation of brain metastasis \[[Table 3](#T3){ref-type="table"}\]. Multiple brain metastases \>3 lesions (71.2%) were the common findings in our breast cancer patients with brain metastasis, followed by 3 lesions of 17.3% and 2 lesions of 11.5% \[[Figure 1](#F1){ref-type="fig"}\]. [Table 4](#T4){ref-type="table"} shows the histology types of the primary site, where invasive ductal carcinoma accounted for 61.54%, followed by invasive lobular carcinoma of 11.54%, metaplastic carcinoma of 5.77%, mucinous carcinoma of 9.62%, and others of 11.5%. The mean radiation dose was 30 Gy, with SD ± 5 and range of 20--45 Gy \[[Figure 2](#F2){ref-type="fig"}\]. Their corresponding mean fractionation number was 10\#, with SD ± 2 and range of 5--12\# \[[Figure 3](#F3){ref-type="fig"}\]. Patients who presented with headache, vomiting, and seizures had the highest response rate of 78.6% complete and 21.4% partial, then followed by headache and cognitive changes of 50% complete and 42.9% partial, then headache and motor deficits of 75% complete and 12.5% partial, and finally, symptoms of headache, nausea, and visual impairment of 25% complete response and 43.8% partial response \[[Table 5](#T5){ref-type="table"}\]. The common acute side effect seen was alopecia of 67.3%, followed by body malaise and fatigue of 51.9%, fever of 15.4%, and ear tinnitus of 7.7% \[[Table 6](#T6){ref-type="table"}\]. Majority of patients presented with the WHO performance status score of 2 (46.2%), followed by score of 3 (44.2%) and that of 4 (9.6%); however, improvement in performance status was seen 4 weeks after WBRT with 53.8% of patients having score of 0 and 32.7% with score 2 \[[Table 7](#T7){ref-type="table"}\]. [Table 8](#T8){ref-type="table"} shows a Pearson correlation between radiation doses and responses to WBRT, and patients treated with radiation doses ranging between 30 and 39 Gy have the highest response rate of 90.7%, followed by those treated with 20--29 Gy (83.3%) and those treated with ≥40 Gy (33.3%). A significant association between responses and improvement in performance status was observed with 53.8% having complete response after WBRT and a performance status of Score of 0, 32.7% with partial response have a score of 2, however, 13.5% of the patients were lost to follow up and their responses could not be acertained \[[Table 9](#T9){ref-type="table"}\]. [Table 10](#T10){ref-type="table"} shows that the highest improvement in performance status (25%) was between 30 and 39 years\' age group, followed by 40--49 years of 23.1%, 20--29 of 9.6%, and ≥70 years of 1.9%.

###### 

Age distribution of 52 patients presented with brain metastasis

  Age groups (years)   Number of patients (%)
  -------------------- ------------------------
  20-29                5 (9.6)
  30-39                14 (26.9)
  40-49                14 (26.9)
  50-59                10 (19.2)
  60-69                8 (15.4)
  ≥70                  1 (1.9)

###### 

Clinical presentations of patients with brain metastasis

  Symptoms                                  Number of patients (%)
  ----------------------------------------- ------------------------
  Headache, nausea, and visual impairment   16 (30.8)
  Headache and cognitive changes            14 (26.9)
  Headache, vomiting, and seizure           14 (26.9)
  Headache and motor deficit                8 (15.4)

###### 

Imaging modalities used for confirmation of brain metastasis

  Imaging modalities           Number of patients (%)
  ---------------------------- ------------------------
  Computed tomography scan     41 (78.8)
  Magnetic resonance imaging   11 (21.2)

![Number of brain metastasis among 52 breast cancer patients](AAM-18-127-g001){#F1}

###### 

Histological types of primary breast cancer

  Types of histology   Number of patients (%)
  -------------------- ------------------------
  Invasive ductal      32 (61.54)
  Invasive lobular     6 (11.54)
  Metaplastic          3 (5.77)
  Mucinous             5 (9.62)
  Others               6 (11.54)

![Range of radiation doses used for whole-brain radiotherapy treatments](AAM-18-127-g002){#F2}

![Range of fractionations used for whole-brain radiotherapy treatments](AAM-18-127-g003){#F3}

###### 

Responses inform of symptoms relief 4 weeks after whole-brain radiotherapy

  Symptoms                            Number of patients   Responses to WBRT after 4 weeks              
  ----------------------------------- -------------------- --------------------------------- ---------- ----------
  Headache/cognitive changes          14                   7 (50)                            6 (42.9)   1 (7.1)
  Headache/motor deficits             8                    6 (75)                            1 (12.5)   1 (12.5)
  Headache/nausea/visual impairment   16                   4 (25)                            7 (43.8)   5 (31.2)
  Headache/vomiting/seizure           14                   11 (78.6)                         3 (21.4)   0

WBRT=Whole-brain radiotherapy

###### 

Side effects of whole-brain radiotherapy during and 4 weeks after treatment

  Side effects of WBRT   Number of patients (%)
  ---------------------- ------------------------
  Malaise/fatigue        27 (51.9)
  Fever                  8 (15.4)
  Ear tinnitus           4 (7.7)
  Alopecia               35 (67.3)

WBRT=Whole-brain radiotherapy

###### 

The WHO performance status of the patients before and after whole-brain radiotherapy

  Performance status before WBRT   Number of patients (%)   Performance status after WBRT   Number of patients (%)
  -------------------------------- ------------------------ ------------------------------- ------------------------
  2                                24 (46.2)                0                               28 (53.8)
  3                                23 (44.2)                2                               17 (32.7)
  4                                5 (9.6)                  Lost to follow-up               7 (13.5)

WBRT=Whole-brain radiotherapy

###### 

An association using Pearson correlation between radiation doses and responses to whole-brain radiotherapy treatment

  Radiation doses   Number of patients   Radiotherapy responses 4 weeks after WBRT   *P*                    
  ----------------- -------------------- ------------------------------------------- ----------- ---------- -------
  20-29             6                    3 (50)                                      2 (33.3)    1 (16.7)   0.112
  30-39             43                   25 (58.1)                                   14 (32.6)   4 (9.3)    
  ≥40               3                    0                                           1 (33.3)    2 (66.7)   

WBRT=Whole-brain radiotherapy

###### 

An association using Pearson correlation between responses to whole-brain radiotherapy and the WHO performance status after whole-brain radiotherapy

  WBRT responses          Number of patients   Performance status score after WBRT   *P*         
  ----------------------- -------------------- ------------------------------------- ----------- -------
  Complete (%)            28                   28 (53.8)                             0           0.000
  Partial (%)             17                   0                                     17 (32.7)   
  Lost to follow-up (%)   7 (13.5)             0                                     0           

WBRT=Whole-brain radiotherapy

###### 

An association using Pearson correlation between age groups and the WHO performance status

  Age groups (Years)   Performance status scores 4 weeks post-WBRT   *P*       
  -------------------- --------------------------------------------- ----- --- -------
  20-29                3                                             2     0   0.010
  30-39                12                                            1     1   
  40-49                8                                             4     2   
  50-59                3                                             5     2   
  60-69                2                                             4     2   
  ≥70                  0                                             1     0   

WBRT=Whole-brain radiotherapy

D[ISCUSSION]{.smallcaps} {#sec1-4}
========================

Brain metastasis constituted about 8.9% of total patients (584) recruited in the main study. Multiple brain metastases were the common pattern of presentations, with 71.15% of them having more than three brain metastases. A similar study supported our finding with 6% incidence of brain metastases in breast cancer patients,\[[@ref4]\] but the incidence was speculated to be beyond the quoted figures, and reasons could be as a result of improvements in the management of systemic disease and better diagnostic techniques.\[[@ref5]\] Similarly, \>80% of patients were reported to have multiple metastases, and 50% of them have more than three brain metastases.\[[@ref6][@ref7]\]

Although majority of our patients were treated with 30 Gy in 10 fractions, we have recorded no dose--response relationship in terms of symptom relief with *P* = 0.112. However, for those who have a complete response to WBRT, they showed a significant improvement in performance status (*P* = 0.000) with about 53.8% of them fully active, able to carry on all predisease activities without restriction as against to their poor performance status at presentation. Multiple studies have confirmed a similar efficacy of WBRT with respect to relief of neurologic complications associated with brain metastases and improvements in quality of life.\[[@ref10][@ref11]\] Borgelt *et al*. conducted a similar study where they analyzed 1830 patients and reported a neurological improvement of 60%--90% posttreatment with patients being able to carry out their normal activities.\[[@ref15]\] Upward of 90% of patients with headaches, seizures, and increased intracranial pressure experience complete relief upon being treated with WBRT.\[[@ref15]\] However, we recorded a complete response rate of 50% among patients treated with WBRT secondary to features of raised intracranial pressure. The differences in the response rates between the two studies might be attributed to differences in their sample sizes. Despite numerous success stories with regard to the efficacy of WBRT, patients\' performance status after WBRT was found to decline with advancing age in this study, *P* = 0.010. Contrary to our finding, Tyldesley *et al*. showed that the decline in rate of palliative radiotherapy (PRT) among elderly patients was not justified by a decline in their functional status.\[[@ref16]\] However, Paszat *et al*. reported their finding which indicates that elderly patients over the age of 80 years were 0.08 as less likely to receive PRT as compared to patients \<40 years.\[[@ref17]\] Reasons behind the controversies regarding the use of PRT among elderly people and decline in their performance status remain unknown. It may be that supportive care alone, without WBRT, is an appropriate treatment for elderly people, particularly those with very poor performance status. WBRT is well tolerated with few acute side effects comparable to what was obtained in the previous studies.\[[@ref12][@ref13][@ref14]\] Alopecia (67.3%) was the common side effect seen among our patients treated with WBRT, followed by body fatigue and malaise of 51.9%.

C[ONCLUSION]{.smallcaps} {#sec1-5}
========================

WBRT is an effective treatment modality for patients with brain metastasis in our resource-poor environment. Patients\' performance status declined with advancing age. Therefore, supportive care alone, without WBRT, is recommended for the treatment of elderly patients, particularly those ≥70 years. The study concerning the benefit of WBRT in advanced aged patients requires further investigations.
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